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(54) PROJECTION VIDEO DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projection 
video display device which can suppress the increase of 
a temperature gradient within the same board of a light 
valve whose occurrence is anticipated particularly when 
used in highland. 

SOLUTION: An air cooling radiating member 40 which is 
made of aluminum, for example, and has excellent heat 
conductivity, is mounted on the upper edge part of the 
incident side polarizing plate 32a of a liquid crystal light 
valve 32. Silicone grease is interposed in the contact 
area between the incident side polarizing plate 32a and a 
housing recess 40a, thereby thermal resistance is 
reduced, and heat conduction is well performed. A 

rugged fin part 40b is formed at the front surface side of — - - - 

the air cooling radiating member 40. By mounting the air . . 
cooling radiating member 40 only on the upper limb part 
of the incident side polarizing plate 32a, heat radiation is 
promoted at the side of the upper part of the incident 
side polarizing plate 32a, and the uneven temperature 

distribution that temperature becomes high at the polarizing plate upper side is relieved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The projection mold graphic display 
device which carries out Ught modulation of the 
light by which outgoing radiation was carried out 
from the light source with a light valve, and is 
characterized by having made the edge of all the 
optical members containing said light valve, or 
some optical members correspond to the 
temperature maldistribution produced in the 
optical member concerned^ and equipping it with 
an air-cooling heat dissipation means in the 
projection mold graphic display device which 
carries out image projection. 

[Claim 2] The projection mold graphic display 
device characterized by arranging the air-cooling 
heat dissipation means only in the rising wood of 
an optical member in a projection mold graphic 
display device according to claim 1. 
[Claim 3] The projection mold graphic display 
device characterized by arranging the air-cooling 
heat dissipation means only at the upper part side 
of the right-and-left edge of an optical member in 
a projection mold graphic display device according 
to claim 1. 

[Claim 4] The projection mold graphic display 
device characterized by arranging the 1st 
air-cooUng heat dissipation means by which 
refrigeration capacity is high in the rising wood of 
an optical member, and arranging the 2nd 
air-cooling heat dissipation means by which 
refrigeration capacity is lower than the 1st 
air-cooling heat dissipation means, in a projection 
mold graphic display device according to claim 1 
at the margo inferior of an optical member. 
[Claim 5] The projection mold graphic display 
device characterized by arranging an air cooling 
heat dissipation means in the right-and-left edge 
or perimeter enclosure of an optical member, and 
making it the cooling engine performance in the 
same air-cooling heat dissipation means differ 
regarding the place in a projection mold graphic 
display device according to claim 1 corresponding 
to the temperature maldistribution produced in 
said optical member. 

[Claim 6] The projection mold graphic display 
device characterized by serving as the electrode 
holder with which an air-cooling heat dissipation 
means supports an optical member in a projection 



mold graphic display device according to claim 1 to 
5. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Apphcation] This invention relates to 
projection mold graphic display devices, such as a 
liquid crystal projector. 
[0002] 

[Description of the Prior Art] Drawing 9 is 
drawing having shown the optical system of 3 
plate type liquid crystal projector. The 
light-emitting part 2 of the light source 1 consists 
of an extra-high pressure mercury lamp, a metal 
halide lamp, a xenon lamp, etc., and the exposure 
light turns into parallel light, outgoing radiation 
is carried out by the parabola reflector 3, and it is 
led to the integrator lens 4. 

[0003] The integrator lens 4 consists of lens 
groups 4a and 4b of a pair, and each lens pair 
leads it to the whole surface of the hquid crystal 
light valve which mentions later the light by 
which outgoing radiation was carried out from the 
light source 1. After the light which passed 
through the integrator lens 4 passes through the 
polarization inverter 5, a condenser lens 6, and a 
total reflection mirror 7, it is led to the 1st dichroic 
mirror 8. 

[0004] The polarization inverter 5 is constituted 
by the polarization beam splitter array (an PBS 
array is called hereafter). An PBS array is 
equipped with a polarization demarcation 
membrane and a phase contrast plate (l / 21ambda 
plate). Each polarization demarcation membrane 
of an PBS array passes P polarization among the 
light from the integrator lens 3, and makes 
90-degree optical path change " of the S 
polarization. It is reflected m -an adjbiniiig 
polarization demarcation membrane, and 
outgoing radiation of the S polarization by which 
optical-path polarization was carried out is carried 
out as it is. On the other hand, outgoing radiation 
of the P polarization which penetrated the 
polarization demarcation membrane is changed 
and carried out to S polarization with said phase 
contrast plate foirmed in the before side (optical 
outgoing radiation side). That is, almost all light is 
changed into S polarization. 

[0005] The 1st dichroic mirror 8 penetrates the 
light of a red wavelength band, and reflects the 
light of the wavelength band of cyanogen (green + 
blue). It is reflected by the total reflection mirror 9, 
and the light of the red wavelength band which 
penetrated the 1st dichroic mirror .8 has an optical 
path changed. Light modxilation of the red light 
reflected by the total reflection mirror 9 is carried 
out by penetrating the hquid crystal Ught valve 31 
of the transparency mold for red Ught. On the 
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other hand, the light of the wavelength band of 
cyanogen reflected with the 1st dichroic mirror 8 
is led to the 2nd dichroic mirror 12. 
[0006] The 2nd dichroic mirror 12 penetrates the 
Ught of a blue wavelength band, and reflects the 
light of a green wavelength band. The light of the 
green wavelength band reflected with the 2nd 
dichroic mirror 12 is led to the liquid crystal light 
valve 32 of the transparency mold for green light, 
and light modulation is carried out by penetrating 
this. Moreover, the light of the blue wavelength 
band which penetrated the 2nd dichroic mirror 12 
is led to the liquid crystal light valve 33 of the 
transparency mold for blue glow through a relay 
lens 14, a total reflection mirror 15, a relay lens 16, 
and a total reflection mirror 17, and Ught 
modulation is carried out by penetrating this. 
[0007] Each liquid crystal light valves 31, 32, and 
33 are equipped with the panel sections 31b, 32b, 
and 33b which enclose liquid crystal and change 
between the incidence side polarizing plates 31a, 
32a, and 33a and the glass substrate (a pixel 
electrode and the orientation film are formed) of a 
pair, and the outgoing radiation side polarizing 
plates 31c, 32c, and 33c, and change. 
[0008] The modulation light (each color image 
light) modulated by passing through the liquid 
crystal light valves 31, 32, and 33 is compoimded 
with a dichroic prism 19, and turns into color 
image light. With the projection lens 20, expansion 
projection is carried out and a projection 
indication of this color image Ught is given on a 
screen 21. 
[0009] 

[Problem(s) to be Solved by the Invention] In such 
a liquid crystal - projector," since a strong light 
irradiated from the Ught source T wUl penetrate a 
liquid crystal Ught valve \ and light energy is 
absorbed in part especially with a polarizing plate, 
a temperature rise arises in a liquid crystal light 
valve. If this temperature rise is left, since 
properties, such as a polarizing plate, a Uquid 
crystal layer, and a thin film transistor, wiU 
change, as shown in drawing 10 , an air supplying 
opening 26 and an exhaust port 27 are established 
in a cabinet 25, for example, a ventilating fan 28 is 
installed in an exhaust port 27, and cooling a 
liquid crystal Ught valve etc. by this is performed, 
so that there may be no such thing. 
[0010] However, when using a liquid crystal 
projector in the place where altitude like a 
mountains zone is high, since the atmospheric 
pressure is low, cooUng effectiveness may fall. 
Moreover, it is expected that temperature 
maldistribution becomes large by decUne in 
cooling effectiveness in the same substrate which 
constitutes the liquid crystal Ught valve, 
maldistribution expansion arises in the polarizing 



plate which constitutes a Uqmd crystal Ught valve 
according to generating of this temperature 
maldistribution, and there is a possibiUty that 
optical leakage and an irregular color may occur. 
[OOll] This invention aims at offering the 
projection mold graphic display device which can 
control expansion of temperature maldistribution 
within the same substrate in an optical member 
while it can improve cooling effectiveness in view 
of the above-mentioned situation. 
[0012]. 

[Means for Solving the Problem] In order to solve 
the above-mentioned technical problem, the 
projection mold graphic display device of this 
invention carries out light modulation of the Ught 
by which outgoing radiation was carried out from 
the Ught source with a Ught valve, and is 
characterized by having made the edge of all the 
optical members containing said Ught valve, or 
some optical members correspond to the 
temperature maldistribution produced in the 
optical member concerned, and equipping it with 
an air-cooling heat dissipation means in the 
projection mold graphic display device which 
carries out image projection. 

[0013] If it is the above-mentioned configuration, 
the temperature maldistribution of an optical 
member will be eased by the air-cooUng heat 
dissipation means. 

[0014] The air-cooling heat dissipation means may 
be arranged only in the rising wood of an optical 
member. According to this, the heat dissipation by 
the side of the upper part of an optical member 
will be promoted, and the temperature 
maldistribution to which the optical member 
bottom-serves as an. elevated temperature. wiU be 
eased. : ' " 

[0015] The air cooUng heat dissipation-means may 
be arranged only at the upper part side of the 
right-and-left edge of an optical member. 
According to this, the heat dissipation by the side 
of the upper part of the rightand-left edge of an 
optical member will be promoted, and the 
temperature maldistribution to which the optical 
member bottom serves as an elevated temperature 
wiU be eased. 

[0016] The 1st air-cooling heat dissipation means 
by which refrigeration capacity is high may be 
arranged in the rising wood of an optical member, 
and the 2nd air-cooling heat dissipation means by 
which refrigeration capacity is lower than the 1st 
air-cooUng heat dissipation means may be 
arranged at the margo inferior of an optical 
member. According to this, while heat dissipation 
by the side of the upper part of an optical member 
and the lower part is performed, the temperature 
maldistribution to which the optical member 
bottom serves as an elevated temperature will be 
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eased. 

[00171 An air-coolixig heat dissipation means is 
arranged in the right-and-left edge or perimeter 
enclosure of an optical memher, and you may 
make it the cooling engine performance in the 
same air-cooling heat dissipation means differ 
regarding the place corresponding to the 
temperature maldistribution produced in said 
optical member. According to this, while heat 
dissipation in the whole right-and-left side of an 
optical member or the whole perimeter is 
performed, the temperature maldistribution of an 
optical member will be eased. 
[0018] If an air-cooling heat dissipation means is 
the configuration which serves as the electrode 
holder which supports an optical member, the 
increment in components mark can be controlled. 
[0019] 

[Embodiment of the Invention] Hereafter, the 
liquid crystal projector of the operation gestalt of 
this invention is explained based on drawing 9 
used by the term drawing 1 thru/or drawing 8 , 
and conventionally. In addition, the same sign is 
appended to the same element as the component 
which appears for convenience on the drawing of 
explanation used by explanation of the 
conventional example. 

[0020] As shown in drawing 1 , the air supplying 
opening 26 is formed in the base of a cabinet 25, 
and the exhaust port 27 is formed in this tooth 
back. The air-supply fan 29 adopts the open air 
from an air supplying opening 26, and leads this 
open air to the part where the liquid crystal light 
valves 31, 32, and 33 in a cabinet 25 are arranged. 
A ventilating fan 28 discharges the air in a cabinet' 
25 from an exhaust port 27: - - ~ % - ^ . . 
[0021] The rising wood of incidence side polarizing 
plate 32a of the liquid crystal hght -valve 32 is 
equipped with the air-cooling radiator material 40. 
excellent ia thermal conductivity which consists, 
for example of aluminum as shown in drawing 2 
(a) thru/or (c). Incidence side polarizing plate 32a 
sticks polarization film 32aA on transparence 
glass plate 32aB, and changes, and hold crevice 
40a corresponding to said width of face and 
thickness of polarization film 32aA and 
transparence glass plate 32aB is formed in the 
inferior-surface of tongue side of said air-cooling 
radiator material 40. Silicone grease is made to be 
placed between the surfaces of action of incidence 
side polarizing plate 32a and hold crevice 40a, 
thermal resistance is mitigated, and heat 
conduction is performed good. 
[0022] Drawing 3 is the perspective view which 
drew by turning the inferior- surface -of- tongue 
side of the air-cooUng radiator material 40 up. Fin 
section 40b which consists of irregularity is 
formed in the front-face side of the air-cooling 



radiator material 40. This fin section 40b made 
irregularity follow a longitudinal direction, and 
the concave forming face and the convex forming 
face are parallel to the direction of a vertical, and 
it is made for the air-supply air current by the 
air-supply fan 29 stationed on the base of a 
cabinet 25 to have flowed along with the concave 
forming face and the convex forming face. 
[0023] Incidence side polarizing plate 32a absorbs 
and carries out the temperature rise of a part of 
light energy by which outgoing radiation is carried 
out from the light source 1, and the temperature 
maldistribution from which especially the 
polarizing plate bottom serves as an elevated 
temperature produces it. As shown in drawing 1 
and drawing 2 , by having equipped only the rising 
wood of incidence side polarizing plate 32a with 
the air-cooling radiator material 40, the heat 
dissipation by the side of the upper part of 
incidence side polarizing plate 32a will be 
promoted, and the temperature maldistribution to 
which the polarizing plate bottom serves as an 
elevated temperature will be eased. 
[0024] Drawing 4 is drawing having shown the 
modification of the heat dissipation structure of 
incidence side polarizing plate 32a. The difference 
with drawing 2 is a point of having also equipped 
the mar go inferior of incidence side polarizing 
plate 32a with the air-cooling radiator material 41 
excellent in thermal conductivity which consists, 
. for example of aluminum. Hold crevice 41a 
corresponding to the width of face and thickness of 
polarization film 32aA and transparence glass 
plate 32aB is formed in the top face of the 
air-cooling radiator material 41. Fin section 41b 
which ' consists of irregularity is formed in the 
front" face side of the air-cooling radiator material 
41". • Since- -height is -lower than the - air-cooUng 
radiator material 40, the air-cooling radiator, 
material 41 is a little low [ refrigeration capacity ] 
(since the heat sinking plane product is small). 
[0025] In this configuration, since the upper limb 
of incidence side polarizing plate 32a was 
equipped with the air-cooling radiator material 40 
and the margo inferior is equipped with the 
air-cooling radiator material 41, heat dissipation 
is performed in incidence side polarizing plate 32a 
a top and the bottom. On the other hand, rather 
than the air-cooling radiator material 40, it is 
small, as for the whole heat sinking plane product, 
the heat dissipation by the side of the upper part 
[ side / of incidence side polarizing plate 32a / 
lower part ] will be promoted, and, as for the 
air-cooling radiator material 41, the temperature 
maldistribution from which the polarizing plate 
bottom serves as an elevated temperature wiU be 
eased. 

[0026] Drawing 5 is drawing having shown the 
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modification of the heat dissipation structure of 
incidence side polarizing plate 32a. The differenice 
with drawing 4 is a point that the air-cooling 
radiator material 42 with which the margo 
inferior of incidence side polarizing plate 32a is 
equipped does not have the fin section. Also in this 
configuration, since the heat dissipation by the 
side of the upper part [ lower part / of incidence 
side polarizing plate 32a ] is promoted like the 
configuration of drawing 4 while heat dissipation 
is performed in incidence side polarizing plate 32a 
a top and the bottom, the temperature 
maldistribution to which the polarizing plate 
bottom serves as an elevated temperature will be 
eased. 

[0027] Drawing 6 is drawing having shown the 
modification of the heat dissipation structure of 
incidence side polarizing plate 32a. In the example 
of this drawing, the air-cooling radiator material 
43 is respectively arranged to the upper part side 
of the right- and- left edge of incidence side 
polarizing plate 32a. The air-coohng radiator 
material 43 has hold crevice 43a and fin section 
43b. With this configuration, the heat dissipation 
by the side of the upper part of the right-and-left 
edge of incidence side polarizing plate 32a wiU be 
promoted, and the temperature maldistribution to 
which the polarizing plate bottom serves as an 
elevated temperature will be eased. 
[0028] Drawing 7 is drawing having shown the 
modification of the heat dissipation structure of 
incidence side polarizing plate 32a. The difference 
with drawing 6 is a point which arranges the 
air-cooling radiator material 44 respectively on 
the whole right-and-left edge of incidence side 
polarizing plate ' 32a. - This air-cooling radiator 
material 44xonsists of top air-cooling radiator 44A 
and bottom- air-coohng radiator- 44B; -Fin section 
. 44Ba of bottom air cooling radiator material 44B 
has few lugs than fin section 44Aa of top 
air-cooling radiator 44A, and .the heat sinking 
plane product is small. If it is this configuration, 
while heat dissipation will be performed on the 
whole right-and-left edge of incidence side 
polarizing plate 32a, the temperature 
maldistribution from which the heat dissipation 
by the side of the upper part on either side is 
promoted and the polarizing plate bottom serves 
as [ maldistribution ] an elevated temperature 
from a lower part side on either side will be eased. 
[0029] Drawing 8 is drawing having shown the 
modification of the heat dissipation structure of 
incidence side polarizing plate 32a. In the example 
of this drawing, the air cooling radiator material 
45 has the frame configuration, and is located in 
the whole perimeter of incidence side polarizing 
plate 32a. Maintenance side 45a and fin section 
45b of incidence side polarizing plate 32a are 



formed in the air-cooling radiator material 45. 
Transparence glass plate 32aB of incidence side 
polarizing plate 32a contacts maintenance side 
45a, and criteria arrangement of incidence side 
polarizing plate 32a is secured to it. . The 
presser-foot fi*ame 46 contacts the rear-face side of 
transparence glass plate 32aB. By the presser-foot 
frame 46 ****ing and the air-cooling radiator 
material 45 being equipped by 47, incidence side 
polarizing plate 32a is held at the air-cooling 
radiator material 45. That is, the air-cooling 
radiator material 45 will serve as the electrode 
holder of incidence side polarizing plate 32a. 
Opening 45c in the air-cooling radiator material 
45 is shifted below the core, and the heat sinking 
plane product by the side of the lower part is made 
small. If it is this configviration, while heat 
dissipation will be performed around [ whole 1 
incidence side polarizing plate 32a, the heat 
dissipation by the side of the upper part [ side / 
lower part ] will be promoted, and the 
temperature maldistribution to which the 
polarizing plate bottom serves as an elevated 
temperature will be eased. 

[0030] In addition, although the example which 
equipped incidence side polarizing plate 32a with 
air-cooling radiator material was shown, not only 
this but panel section 32b and outgoing radiation 
side polarizing plate 32c may be equipped. Of 
course, the outgoing radiation side polarizing 
plates 31c and 33c may be equipped with 
air-cooling radiator material with the incidence 
side polarizing plates 31a and 33a in other liquid 
crystal light valves 31 and 33, and the panel 
sections 31b and 33b. Furthermore, the 
polarization inverter S-may be equipped- with . 
air-cooling" radiator material. Moreover, although 
a hold crevice is forined in the-air-cobUng radiator 
.material 40 grade shown in drawing 2 . . by 
considering as a hold through hole, air-cooling 
radiator material 40 grade can be produced by 
extrusion molding, and post processing can be 
made unnecessary. Moreover, although the 
configuration equipped with both a ventilating fan 
28 and the air- supply fan 29 was illustrated, the 
configiwation which only not only this but one of 
fans has may be used, 
[0031] 

[Effect of the Invention] As explained above, 
according to this invention, the effectiveness that 
the temperature maldistribution of an optical 
member is eased by the air-cooling heat 
dissipation means is done so. 

[Brief Description of the Drawings] 
[Drawing l1 It is the vertical section side elevation 
of the hquid crystal projector of the operation 
gestalt of this invention. 
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rPrawing 2l This drawing (a) is a side elevation, it 
is drawing having shown the heat, dissipation 
structure of an incidence side polarizing plate, and 
this drawing (c) is [ this drawing (b) is a top view 
and 1 a front view. 

[Drawing 3l It is drawing having shown other 
examples of the heat dissipation structvire of an 
incidence side polarizing plate, and this drawing 
(a) is a side elevation and this drawing (b) is a 
front view. 

[Drawing 4l It is drawing having shown other 
examples of the heat dissipation structvire of an 
incidence side polarizing plate, and this drawing 
(a) is a side elevation and this drawing (b) is a 
front view. 

[Drawing 5l It is drawing having shown other 
examples of the heat dissipation structure of an 
incidence side polarizing plate, and this drawing 
(a) is a side elevation and this drawing (b) is a 
front view. 

[Drawing 6l This drawing (a) is a side elevation, it 
is drawing having shown other examples of the 
heat dissipation structure of an incidence side 
polarizing plate, and this drawing (c) is [ this 
drawing (b) is a top view and ] a front view. 
[Drawing 7l It is drawing having shown other 
examples of the heat dissipation structure of an 
incidence side polarizing plate, and this drawing 
(a) is a side elevation and fMs drawing (b) is a 
front view. 

[Drawing 81 It is drawing having shown other 
examples of the heat dissipation structure of an 
incidence side polarizing plate, and this drawing 
(a) is a side elevation and this drawing (b) is a 
front view. 

[Drawing 91 It- is the top view having shown an 
example of the opticar system 'of a liquid crystal 

projector. - • • 

[Drawing lOl It is the vertical section side 
elevation of the conventional liquid crystal 
projector. 

[Description of Notations] 

26 Air Supplying Opening 

27 Exhaust Port 

28 Ventilating Fan 

29 Air-Supply Fan 

31, 32, 33 Liquid crystal Ught valve 

40, 41, 42, 43, 44, 45 Air coohng radiator material 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

Wpaded text or drawing 

qjiblurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 
is]^fer£nce(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



